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In the Claims; 



1 . ilXmended) A mass storage system comprising: 



a mass storage device; 

a cache memory coupled to the mass storage device^ the cache memory being organized 
in data blocks and having a first data block; 

a microprocessor coupled to the mass storage device and the cache memory; and 
a controller coupled to the mictoprocessor and the cache memory, wherein the controller: 
receives a data request from a host system; 

calculates new cache counter and pointer values when the first requested data 
block is not contained within the first block of the cache; 



Ae host svste m, wherein the request of the transfer and the initi ation of the auto-transfer occurs 
substantially concurrently , 

2. (Previously presented) The mass storage system of claim 1 further comprising a controller 
register including: 

a counter register containing a value for the number of blocks of data in the cache 
memory^ 

a start address register identifying the furst block of data in the cache memory; and 
a pointer register containing a pointer to the first block of data in the cache memory. 



initiates an auto-transfer of the requested data that resides in the cache to the host 



system; and 



requests a transfer of the requested data that resides in the mass storage device to 
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3. (Original) The mass storage system of claim 1 wherein the microprocessor transfers the 
requested data that resides in the mass storage device to the host system by way of the cache 
memory. 

4. (Original) The mass storage system of claim 1 wherein the microprocessor controls the 
transfer of requested data that resides in the mass storage device and the controller controls the 
transfer of requested data that resides in the cache, 

5. (Original) The mass storage system of claim 1 wherein the controller includes a general 
or special purpose processor executing program instructions. 

6. (Original) The mass storage system of claim 1 wherein the transfer of requested data that 
resides in the mass storage device occurs substantially simultaneously with the transfer of data 
that resides in the cache. 

7. (Original) The mass storage system of claim 1 wherein the mass storage system and the 
host system are integrated into a single unit. 

8. (Original) A method of retrieving data from a mass storage system comprising: 
receiving a data request from a host system, the data request including a block address for 

a first block of the requested data and a number of blocks in the request; 

if none of the requested data is in a cache memory* initiating a transfer of the requested 
data firom a mass storage device; 

If a portion of the requested data is in the cache memory and a portion of the requested 
data is in the mass storage device, transferring the portion of the requested data from the cache 

ST-99-AD-037 Page 3 of 18 

PA6E4I19'RCVDATW7 5:02:53 PM [Eastern Stan^^^ 



02/82/2007 15:57 9727329218 



SLATER & MATSIL LLP 



PAGE 05/19 



memory to the host system substantially concurrently with transferring the portion of the 
requested data from the mass storage devices to the host sfystem; 

if all the requested data is in the cache memory, transferring the requested data &om the 
cache m^ory to the host system; 

wherein the steps of transfening the requested data from the cache memory system 
include calculating a starting location in the cache memory for the transfer, based upon the block 
address and the number of blocks in the request received from the host system. 

9. (Original) The mediod of claim 8 wherein the data request has a first logical address 
protocol and the cache memory has a second logical address protocol and including the step of 
translating between the first and second address protocols. 

1 0. (Withdrawn) A controller in a disk memoiy system for initiating an auto-transfer of host- 
requested-data Ifirom a cache memory to a host system, wherein an initial buffer-counter indicates 
a total number of blocks of data in the cache memory, wherein an initial buffer-pointer points to 
a first block of data in the cache memory, and wherein an initial start-address indicates an 
address of the first block of data in the cache memory, the controller comprising: 

a first-circuit receiving as input a request for host-requested-data, generating an output 
signal vAnen at least a portion of the host-requested-data is within die cache memory; 

a second-circuit receiving as input the output signal of the first-circuit and selectively 
outputting a new value of the buffer-counter, the buffer-pointer and the start-address in response 
to the output of the first-circuit; and 

an auto-transfer circuit receiving as input the new value for the buffer-counter, the new 
value for the buffer'^pointer, and the new value for the start-address and outputting in response 
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control signals to auto-transfer the at least a portion of the host-requested-data from the cache 
memory to the host system. 

1 1 (Withdrawn) The controller of claim 1 0 wherein the auto-transfet circuit controls the 
auto-transfer without the intervention of a microprocessor that is within the disk memoty system. 

12. (Withdrawn) The controller of claim 1 1 wherein the auto-transfer is initiated when an 
address of a first block of the host-requested-data is different from the initial start-address. 

1 3. (Withdrawn) The controller of claim 1 0 further comprising: 

a third-circuit operable to generate an output when a portion of the host-requested-data is 
not in the cache memory; and 

a microprocessor inteifiu^e responsive to the output of the third-circuit for invoking a 
microprocessor to transfer the portion of the host-requested-data that is not in cache memory 
from a magnetic disk device concurrent with the auto-transfer of other portions of the host- 
requested-data from cache memory, 

14. (Withdmwn) The controller of claim 10 operable to initiate the auto-transfer in response 
to a read-command by the host system. 

15. (Withdrawn) The controller of claim 10 wherein the first circuit, the second circuit, and 
the auto transfer means are implemented on an integrated circuit. 

1 6. (Withdrawn) The controller of claim 1 0 wherein the first circuit, the second circuit, and 
the auto transfer means arc implemented within a host interface. 
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17. (Withdrawn) The controller of claim 10 further comprising registers that store the initial 
value of the buffer counter, the initial value of the buffer-pointer, initial value of the start- 
address. 

1 8. (Withdrawn) The controller of claim 1 7 further comprising registers operable to store the 
new value of the buffer-counter* the new value of the buffer-pointer, and the new value of the 
start-address. 

1 9. (Withdrawn) A controller in a disk memory system for initiating host-requested*data from 
a cache memory to a host buffer-counter indicates a total number of blocks of an auto-transfix of 
system, wherein a data in the cache memory, wherein a buffer-pointer points to a first block of 
data in tiie cache memory, wherein a start-address indicates an address of a first block of data in 
the cache memory, wherein a task-file^address indicates an address of a first block of title host- 
requested-data. wherein a transfer-length indicates a total number of blocks of data in the host- 
requested-data, the controller comprising: 

a first-circuit operational to generate a first-output that equals the task-file-address minus 
* the start-address, 

a second-circuit operationally coupled to receive the first-output, the second-circuit being 
operational to generate a second-output only when a content of the buffer-counter is greater than 
the first-output; 

a third-circuit operationally coupled to receive the first-output and the second-output, the 
third-circuit being operational to produce a third-output that equals the first-output when the 
third-circuit receives the second-output and to produce a third-output that equals zero when ihe 
third-circuit does not receive the second-output; 
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a fourth-circuit operationally coupled to receive the third-output, the fourth-circuit being 
operatLona] to generate a fburdi-output that equals the content of the buffer-counter minus the 
tbird-output; 

a fifth-circuit operationally coupled to receive the third-output, the fifth-circuit being 
operational to generate a fifth-output that equals the third-output added to the value of the start- 
address; 

a sixth-circuit operationally coupled to receive the third-output, the sixth-circuit being 
operational to generate a sixth-output that equals the third-ou^ut added to the contents of the 
buffer-pointer; and 

auto-transfer means for initiating the auto-transfer of the host-requested-data firom the 
cache memory based upon the fourdi-output, the fifth-output, and the sixth^ou^ut. 

20. (Withdrawn) The controller of claim 19 wherein the auto-transfer is initiated without the 
intervention of a microprocessor that is within said disk memory system. 

2 1 . (Withdrawn) The controller of claim 20 wherein the auto-transfer is initiated when the 
task-file-address is different from the start-address, 

22. (Withdrawn) The controller of claim 1 9 further comprising: 

a seventh-circuit operational to generate a seventh-output when the transfer-length is 
greater than the fourth-output; and 

microprocessor interface means responsive to the seventh-output for invoking a 
microprocessor to transfer host-requested-data* that is not in the cache memory from a magnetic 
disk device. 
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23. (Withdrawn) A method of operating a disk-controller in a disk memory system having a 
microprocessor and a magnetic disk device, the method initiating an auto*transfer of hpst- 
reques^-data from a cache memoiy to a host system, wherein an initial Buffer-Counter 
indicates a total number of data-blocks in the cache memory, wherein an initial Buffer-Pointer 
points to a first data-block in the cache memoiy, wherein an initial Start-Address indicates an 
address of the first data-block in the cache memory^ the method comprising: 

generating a first-oxitput when at least a portion of the host-requested-data is within the . 
cache memory; 

in response to the first-output, generating a new-value for the Buffer-Counter, a new- 
value for the BufFer-Pointer, and a new-value for the Start-Address, wherein the new-values are 
based upon a comparison of the initial Start-Address to an address of a first data-block witfiin the 
host-requested-data; and 

initiating, without invoking operation of the microprocessor, the auto-transfer of the host- 
lequested-data fiom the cache memory to the host ^stem based on the new value for the BufFer- 
counter» the new value for the Buffer-Pointer, the new value for the Start-Address. 

24. (Withdrawn) The method of claim 23 wherein auto-transfer is initiated when an address 
of a first data-block of the host-requested-data is different from the initial value of the Start- 
Address. , 

25. (Withdrawn) The method of claim 23 further con4>ri$ing: 

generating a second-output when none of the host-requested-data is in the cache memory; 

and 
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responding to the second-output and invoking operation of the microprocessor to transfer 
the ho$t-requested-da[ta fix>m (he magnetic disk device. 

26* (Withdrawn) The metfiod of claim 25 further comprising: 

generating a third-output if a first-portion of the host-requested-data is in the cache 
memofy and a second-portion of the host-requested-data j$ not in the cache memory; 

responding to the third-output and initiating auto^transfer of the first-portion of the host- 
requested data from the cache memor}^ and 

simultaneous with the auto-transfer, invoking operation of the microprocessor to transfer 
the second-portion of the host-requested-data from the magnetic disk device. 

27. (Original) A disk memory system, comprising: 

a disk-device for storing data-blocks on disk-storage-media; 
a cache for storing data-blocks; 
a disk-controller; 

registers within said disk-controller containing a cache-start-address of a first data-block 
in said cache, and a cache-bIock-]engd\ that defines a total number of dat^blocks stored in said 
cache; 

said disk-controller receiving a data-^uest that contains a request-start-address of a first 
data-block in said data--request» and a request-block-length that defines a total number of data- 
blocks in said data-request; 

a microprocessor operationally interconnecting said disk-device, said cache, and said 
disk-controller; 

logic means in said disk-controller responsive to said cache-start-address as compared to 
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said request-start-address, and to said cache* block-length-as compared to said request^block- 
length; 

said logic means beijig operable to determine when no data-blocks corresponding to said 
data-request reside in said cache, and operating in response to such a determination to cause said 
microprocessor to fetch said data-blocks conre^onding to said data-request from sud disk- 
device; 

S9id logic means being operable to detennine when all of the data-blocks carresponding 
to said data-request reside in said cache, and operating in response to such a determination to 
cause said disk-controller to auto-transfer all of said data-blocks corresponding to said data- 
request from said cache without requiring operation of said microprocessor; and 

said logic means being operable to determine when a cache-hit-pottion of data-blocks 
corresponding to said data-request reside in said cache and a caohe-miss-portion of said data- 
blocks corresponding to said data-request do not reside in said cache, and operating in response 
to such a determination to concunently cause ssud disk-controUer to auto-transfer said cache-hit- 
portion of said data-blocks corresponding to said data-request fh>m said cache, and to cause said 
microprocessor to fetch data-blocks corresponding to said cache-miss-portion of said data- 
request from said disk-device. 

28. (Original) A disk memory system, comprising: 

a relatively slow disk-device for storing data-blocks on disk-storagc-media; 
a relatively fest cache for storing data-blocks; 
a disk-controller, and a microprocessor; 

registers within said djsk-controU«r contsdning a cachc-start-addtess of a first data-block 
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in said cache, and a cache-block-Iength that defines a total number of data-blocks stored in said 
cache; 

said disk-controller receiving as input a data-request from said host-system; 

said data truest containing a request-start-address of a first data-block in said data- 
request, and a request--block-lensth that defines a total number of data-blocks in said data- 
request; 

a logic circuit in said disk-controUer responsive to said cache-start address as compared to 
said request-start-address, and to said cache-block-Iength as compared to said request-block- 
length; said logic cixcuit being operable to deteimine a cache-miss when no data-blocks 
corresponding to said data-request reside in said cache, and operating in response to a cache-miss 
to cause said microprocessor to fetch said data-blocks corresponding to said data-request from 
said disk-device; 

said lo^c circuit being operable to detemiine a total-cachC'^hit when all of die data-blocks 
corresponding to said data-request reside in said cache, and operating in response to a total- 
cache-hit to cause said disk-controller to auto^^transfer all of said data-blocks correspot^ding to 
said data-request from said cache without requiring operation of said microprocessor; and 

said logic circuit being operable to determine a partial-cache-hit when a first-portion of 
data-blocks corresponding to said data-request reside in said cache and a second-portion of s^d 
data-blocks corresponding to said data-request do not reside in said cache, and operating in 
response to a partial-cache-hit to concurrently cause said disk-controller to auto-transfer said 
first-portion of said data-blocks corresponding to said data-request from said cache» and to cause 
said microprocessor to fetch data-blocks corresponding to said second-portion of said data- 
request from said disk-device. 
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29, (Original) The disk niertioiy system of claim 28 wherein die slow disk-device, the fast 
cache, the disk controller, and the microprocessor all of which are operationally and electrically 
interconnected to fonn a unitary disk memoty system that appears as a single source of data- 
blocks to a host-system. 

30. (Original) The disk tnemoxy stem of claim 28 wherein the logic means incliide a 
processor executing programtned instructions. 
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